Previous research has demonstrated that many state newborn screening laboratories do not have policies regarding the retention and use of residual newborn screening blood samples. Several national organizations have recommended that states develop policies regarding this important issue.
All 50 states plus the District of Columbia operate newborn screening programs. Newborn screening is mandatory in 49 states, and most of the 4 million infants born each year in the United States undergo newborn screening. 1, 2 After newborn screening has been completed, many states retain the residual dried blood samples (DBS). 3 A total of 40% of state public health laboratories have reported retaining DBS for at least 1 year. 4 DBS have a broad range of potential uses, including the evaluation of state newborn screening programs, quality improvement, and the development of new technology to improve newborn screening. They also may be used for surveillance or other public health activities, for example the detection of HIV seroprevalence rates. 5 In addition, DBS have been used for forensic purposes and for biomedical research, both related and unrelated to newborn screening (eg, to detect environmental exposures). 4 Interest in the use of DBS for research purposes is growing, and organizations are developing infrastructures to facilitate the use of these valuable specimens. At the state level, Michigan developed the Michigan Biotrust for Health to make DBS "more useful for medical and public health research." 6 Nationally, the National Institutes of Health awarded a contract to the American College of Medical Genetics in 2009 to develop a National Newborn Screening Translational Research Network. One of the goals of the Newborn Screening Translational Research Network is to establish a "repository of residual dried bloodspots that is either virtual or physical and comprised of those stored by state newborn screening programs and other resources." 7 However, state newborn screening programs were not created for these purposes, and state departments of health (DoH) that retain DBS and use them for research without specific authorization may be operating beyond the scope of their legal authority. Despite recommendations from the Council of Regional Networks for Genetic Services 8 and the American Academy of Pediatrics 1 that state newborn screening programs develop policies for the retention and use of DBS, previous research has demonstrated that a significant number of screening laboratories do not have written policies in place. 9 The Secretary's Advisory Committee on Heritable Disorders in Newborns and Children noted in 2010 that the storage and use of DBS for "nonstandard uses such as research may not be adequately addressed in current state laws or policies." 10 Similarly, an Institute of Medicine workshop convened in 2010 to address the challenges and opportunities related to DBS research cited the need for greater transparency and accountability regarding the operation of state newborn screening programs. 11 The scope of state authority to retain and use DBS without explicit parental permission was a central element in 3 recent lawsuits. First, in Minnesota, 9 families sued the state DoH, 12 claiming that the retention of DBS without explicit parental consent violated the state's Genetic Privacy Act. 13 The suit was unsuccessful because the court ruled that the state's Genetic Privacy Act did not apply to the newborn screening program. In 2009, 5 families sued the Texas Department of Health Services for storing DBS indefinitely and using them for undisclosed research purposes without parental permission. 14 In response to the lawsuit, the Texas newborn screening laws were changed to authorize the retention of DBS, and the lawsuit was settled. In the negotiated settlement, Texas agreed to destroy 5 million DBS that were retained without parental consent before the new legislation took effect. 15 The Texas program subsequently revealed that it had given 800 DBS to the US Armed Forces Pathology Laboratory for use in a forensics database. 16 This revelation prompted an additional lawsuit claiming that the department "sold, traded, bartered, and distributed" 17 DBS without parental permission for "undisclosed purposes" unrelated to the purpose for which the blood was drawn. This lawsuit is pending at the time of this writing. These lawsuits have raised the profile of these issues in state DoH and have led 1 state legislature to consider prohibiting the storage of DBS without parental consent. 18 Expanding interest in the use of DBS and public controversy generated in some states have made the management of DBS a high-priority issue for many state newborn screening programs. The purpose of this study was to evaluate state laws to determine the extent to which issues related to the retention and use of DBS for medical research are addressed.
METHODS
The operation of state newborn screening programs is governed by 2 types of laws, statutes and regulations. In most states, statutes enacted by the legislature require the establishment of newborn screening programs and authorize state DoH to promulgate the regulations necessary to implement the newborn screening program. These regulations have the force of law. In the few states without specific newborn screening legislation, authorization for state newborn screening activities is derived from state public health legislation. Because state regulations are legally binding, the term "laws" is used in this discussion to encompass both statutes and regulations. To conduct the analysis, a coding system was developed on the basis of a set of initial categories identified by the research team. These categories included topics such as state control over DBS, information provided to parents regarding the retention and use of DBS, and whether parents were permitted to opt out of research. For each state, the applicable newborn screening laws were systematically reviewed independently by 2 reviewers. Using the coding scheme, the reviewers coded specific elements of each state newborn screening law related to the retention and/or use of DBS. Once initial coding was completed, the 2 independent reviewers compared results, discussed inconsistencies, and reached a consensus regarding how to categorize particular elements of these policies.
These results may not accurately reflect current state practices. For example, state DoH may provide parents with information about the retention and possible future use of DBS, although there is no legal requirement to do so. This practice would not be reflected in the current analysis. Nevertheless, these results demonstrate the extent to which state activities regarding the retention and use of DBS are authorized by state newborn screening laws.
Laws governing the operation of state newborn screening programs were the focus of the recent litigation in Minnesota and Texas. Consequently, this analysis focused on state laws specifically related to newborn screening, particularly those pertaining to the retention and use of DBS for medical research or other uses unrelated to newborn screening. Laws related to quality improvement for existing newborn screening programs were excluded. Other laws that may be applicable to the retention and use of DBS, such as those that govern genetic privacy and the privacy of medical records, also were excluded from this analysis. The exclusion of other types of laws that may be applicable is a limitation of this study, but an analysis of those laws was beyond the scope of this project.
RESULTS

Retention and Use of DBS and Related Information
Laws in 20 states address the retention and/or use of DBS (Table 1) . Laws in an additional 13 states address the use of information related to DBS rather than the samples themselves. In 18 states, the retention or use of DBS or related information are not currently addressed by state newborn screening laws.
State Control Over DBS
In 4 states, DBS becomes the property of the state. In 2 of these states, the DBS become the property of the state unless the parents specifically object in writing.
In 10 states, the DoH is granted authority over the use of the DBS. In these states, it is unclear who retains ownership. Two states grant the state DoH broad authority over the use, retention, and disposal of DBS. Three states grant the DoH authority to approve the researchers who may have access to the DBS. Five states grant the DoH authority to approve specific research projects using DBS. One state specifies the types of entities authorized to perform research using DBS.
Use of DBS
Few state laws address the types of research that may be conducted using DBS, and the extent to which DBS may be used for research unrelated to newborn screening often is unclear. Thirteen states specify the purposes for which DBS may be used, but these purposes often are broad (eg, epidemiologic survey and research purposes, medical research, and research with a significant health benefit). One state prohibits the use of DBS for research purposes under any circumstances.
DBS may be released for anonymous research without parental consent in 7 states. Three of these states permit the use of DBS for anonymous research, unless the parents object in writing. One state requires the DoH to code DBS before release. One state requires the DoH to deidentify DBS it releases, unless informed consent is obtained from a parent.
Confidentiality
Information related to newborn screening is considered confidential in 26 states, but the limitations on that confidentiality vary. For example, in 1 state, information specific to individual newborns is considered confidential, but the information may be used for scientific research so long as the infant's name is kept confidential. There is no requirement that other identifying information be omitted. In another state, the disclosure of any in-formation that can be readily associated with an individual is prohibited except for use in research authorized by the department's institutional review board.
Confidential information may be released with parental consent in 14 states. Four of these states require that parents be informed of the scope of the information and the purpose of its release. Two states require that parents be informed of the identity of those to whom the information will be released. Statistical data compiled without reference to the identity of individuals is not considered confidential information in 11 states and may be released without parental consent.
Use of Information
Ten states specify the purposes for which information from the DBS may be used. These purposes are generally broad and include public health purposes, scientific research, and research concerning medical, psychological, or sociological issues. One state specifies that information related to newborn screening may be used to study the relationship of various factors determining the frequency and distribution of newborn screening disorders.
Information Provided to Parents
In most states, there is no requirement that parents be informed that their child's DBS may be retained for future use. Eight states require that parents be provided information regarding the retention of DBS. Four of these states require that parents be told of the benefit of retaining DBS; however, the term "benefit" is not defined. Seven of these states require that parents be told of the potential use of DBS. The term "use" is not defined in 3 of these states. There is no requirement in any state that parents be informed of the type of research that may be undertaken with Six states provide parents with information about the disposition of DBS, but only 3 states require that parents be informed that they may request that DBS be destroyed. Parents in only 1 state are told that if research using their child's residual sample finds information that may be beneficial to their child's health, the DoH may confidentially notify the parents. The department is not required to recontact the parents in these circumstances.
Parental Control Over the Disposition of DBS
Parents retain control over the disposition of their infants' DBS in only a few states. Parental consent is required under certain circumstances to release DBS for research purposes in 6 states. Seven states allow parents to opt out of research using their child's DBS. One of these states authorizes parents to prohibit any genetic material related to newborn screening tests from being used for any purpose other than newborn screening testing. Five states permit parents to request the destruction of their child's residual sample. In 3 states, when children reach adulthood, they may request the destruction of their DBS.
Commercial Possibilities
The commercial possibilities associated with the transfer of DBS are addressed in several states. Four states authorize the DoH to charge researchers a fee for the use of DBS. In 1 state, this fee may not exceed the cost of administering the program. In 2 states, the DoH is authorized to charge a reasonable fee to prepare and supply DBS, but the term "reasonable" is not defined.
DISCUSSION
Since their development in the 1960s, state newborn screening programs have prevented serious health consequences or death in thousands of children. Yet, these programs typically operate with limited knowledge and involvement by parents of the large majority of children who receive normal test results. Limited education of parents about newborn screening is a result of the mandatory nature of most programs and has been justified by the importance of their public health mission. However, the lack of effective education for parents about the retention and use of DBS could foster public distrust, creating barriers to the use of these valuable samples, as demonstrated by the recent destruction of 5 million DBS in Texas.
Furthermore, controversies and lawsuits generated by the unauthorized The distinction between the residual sample and its related information is another area that needs additional discussion and clarity in policy. Currently, information related to samples mainly consists of test results and demographic information. Laws that address the use of information related to the samples have been primarily designed to prevent breaches of confidentiality.
The distinction between the samples and their related information may become less clear as the ability to sequence large amounts of genetic information improves. In the future, the genetic information generated by the DBS may be as valuable for research purposes as the samples themselves. Current laws intended to address the use of demographic information related to DBS may be inadequate to address the use of genetic information gleaned from them.
State efforts to maintain the privacy and confidentiality of infants and their families vary widely. A consistent approach should be developed to protect patients' privacy and confidentiality, particularly because it may become increasingly difficult to deidentify biological specimens in the future. The Newborn Screening Advisory Committee member focus-group participants emphasized the importance of communicating specific information to parents and the general public about these privacy protections to bolster public confidence in state newborn screening programs and build support for the retention and use of DBS. 20
The commercial possibilities associated with the retention and use of DBS or access by third parties, such as the military or law enforcement, should be addressed. Access to DBS by commercial companies or third parties may be objectionable to parents who might not otherwise object to the use of their child's residual sample for medical research. The recent litigation in Texas demonstrates the importance of this issue.
CONCLUSIONS
Few state laws address the issues related to the retention and use of DBS in a comprehensive manner. Some states that retain DBS, and use them for research purposes, may be acting outside the scope of their legal authority. The maintenance of public trust in these important programs is paramount, yet state laws often are silent with respect to the education of parents about DBS and parental control over their retention and use. Although the appropriate role of parental decision making is subject to debate, the need for state regulatory bodies to develop a more comprehensive approach to these issues is clear. The appropriate balance between respecting the rights of newborns and their parents versus the potential for public good should be considered carefully. 
